Searching:;? AJ 



PATENT ABSTRACTS OF JAPAN 



Page 1 of 1 



(1 i )Publication number : 2000-1 60061 

(43)Date of publication of application : 13.06.2000 



(SDlntCI. 




C09D 5/03 
C09D113/02 
C09D133/12 
C09D1 67/04 
C09D1 75/04 




(21)Application number : 


; 10-333758 


(71)Applicant 


: KANSAI PAINT CO LTD 


(22)Date of filing : 


25.11.1998 


(72)Inventor : 


TAKABAYASHI ISAMU 








ONISHI KAZUHIKO 



(54) THERMOSETTING POWDER COATING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a powder coating material excellent in smoothness and processability. 
SOLUTION: This coating material contains as a thermosetting resin component (A) 90-99 pts.wt. hydroxy- 
containing base resin except the following hydroxy-containing rubber composite resin particles. (B) 1-10 pts.wt. 
hydroxy- containing rubber-composite resin particles each of which is composed of a core of a rubbery polymer 
and a shell of a vinyl polymer, and (C) 10-60 pts.wt. blocked polyisocyanate compound. 
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damages caused by the use o£ this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Hydroxyl-group content base resins other than the following (component A) following hydroxyl-group 

content rubber compound resin particle The hydroxyl-group content rubber compoimd resin particle which uses 90 - 99 
weight (section B) rubber-like poljmfier as a core layer, and uses a vinyl system polymer as a shell layer 1-10 weight 
(section C) block poly isocyanate compound Heat-hardened type powder coatings characterized by containing 10-60 
weight section as a thermosetting resin component. 

[Claim 2] Heat-hardened type powder coatings according to claim 1 which are at least one sort of hydroxyl-group 
content base resins with which a hydroxyl-group content base resin is chosen from a hydroxyl-group content polyester 
system resin, a hydroxyl-group content acrylic resin, a hydroxyl-group content fluorine system resin, and hydroxyl- 
group content silicon resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the heat-hardened type powder coatings which 

offer the paint film excellent in result appearance and processability. 

[0002] 

[The technology and its technical problem] fi-om the former Conventionally, heat-hardened type powder coatings are 
widely used as the outdoors or an indoor-type way in industrial use product fields, such as home electronics, an 
automobile, vehicles, office supplies, a steel furniture, and building materials. As the above-mentioned heat-hardened 
type powder coatings, the powder coatings which come to blend a block poly isocyanate cross linking agent with 
hydroxyl-group content acrylic resin or hydroxyl-group content polyester resin are well-known. These powder coatings 
are inadequate in the paint goods with which processability is demanded more although the paint film which was 
excellent in processability compared with the heat-hardened type powder coatings which come to blend a multi-acid 
curing agent with glycidyl group content acrylic resin is formed, and the present condition is that improvement in 
processability is demanded fi*om the user. 

[0003] Moreover, as a method of making the processability of a fine-particles paint film improving, although blending 
the rubber particle excellent in processability with the conventional block poly isocyanate hardening type powder 
coatings is also considered It was difficult for processability to come to be inferior in the smooth nature improved, 
when this rubber particle is blended so much, not to improve processability, if it blends with the grade to which smooth 
nature does not become bad on the other hand, but to satisfy Ihe performance of both paint film appearance and 
processability. 
[0004] 

[Means for Solving the Problem] This invention persons came to develop powder coatings excellent in result nature 
and processability by combining block poly isocyanate hardening type powder coatings and a specific rubber 
compound resin particle, as a result of repeating research wholeheartedly, in order to cancel the trouble from the 
former. 

[0005] this invention Namely, 1, hydroxyl-group content base resins other than the following (component A) following 
hydroxyl-group content rubber compound resin particle The hydroxyl-group content rubber compoxmd resin particle 
which uses 90 - 99 weight (section B) rubber-like polymer as a core layer, and uses a vinyl system poljoner as a shell 
layer 1-10 weight (section C) block poly isocyanate compound It is related with tiie heat-hardened type powder 
coatings characterized by containing 10-60 weight section as a thermosetting resin component. 
[0006] 

[Embodiments of the Invention] What is used by block poly isocyanate hardening type powder coatings from the 
former can be used for the hydroxyl-group content base resin used by this invention powder coatings. As this hydroxyl- 
group content base resin, a hydroxyl-group content polyester system resin, a hydroxyl-group content acrylic resin, a 
hydroxyl-group content fluorine system resin, and hydroxyl-group content silicon resin are mentioned, for example. 
These hydroxyl-group content resins have the desirable thing of weight average molecular weight about 500-100000, 
especially the range of 1000-80000. Moreover, especially the softening temperature of this resin has the desirable thing 
of the range of 25-80 degrees C about 20-1 00 degrees C. Especially a hydroxyl-group content has the desirable range 
of about 25 to 200 KOHmg/g about 20 to 300 KOHmg/g at a resin hydroxyl value. 

[0007] As a hydroxyl-group content polyester system resin, for example (anhydrous) A phthalic acid, An isophthalic 
acid, a terephthalic acid, an isophthalic-acid dimethyl, a dimethyl terephthalate. Aromatic, or an alicycle group 
dicarboxylic acid and ethylene glycol (poly), such as a hexahydro (anhydrous) phthalic acid and a tetrahydro 
(anhydrous) phthalic acid, A propylene glycol, a butylene glycol, a butylene glycol, (Poly) Dihydric alcohol, such as 
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neopentyl glycol, 1, 6-hexandiol, and a dimethyl propionic acid. The resin which the alcohol more than trivalent [, such 
as a carboxylic acid more than trivalent /, such as monocarboxylic acids, such as a benzoic acid, and trimellitic acid 
(anhydrous), /, trimethylolethane, a trimethylol propane, a glycerol, and a PENTA ERIS liter, ] is made to react if 
needed, and is obtained is mentioned. 

[0008] It is desirable to apply the iso phthalic acid inferior to processability to the polyester resin made into the 
principal component especially as an acid component also in this polyester system resin. 
[0009] as a hydroxyl-group content acrylic resin - for example, a hydroxyl-group content radical polymerization 
nature xmsaturation monomer (for example, hydroxyethyl (meta) acrylate ~) glass transition temperatures, such as 
hydroxypropyl (meta) acrylate, - a hard acrylic monomer (for example, methyl methacrylate -) 40 degrees C or more 
Ethyl methacrylate, iso-butyl methacrylate, ter-butyl methacrylate, need, such as ter-butyl acrylate, - responding ~ a 
glass transition temperature - 40 degrees C, with the elasticity acrylic monomer (for example, methyl acrylate -) of 
the following Ethyl acrylate, n-butyl methacrylate, iso-butyl acrylate, 2 ethylhexyl (meta) acrylate, stearyl 
methacrylate, etc., radical polymerization nature unsaturation monomers other than an acrylic monomer (for example, 
styrene -) Vinyltoluene, an alpha methyl styrene, acrylic (meta) nitril, (Meta) The hydroxyl-group content acrylic base 
resin which is made to carry out the radical copolymerization reaction of the functional-group content radical 
polymerization nature unsaturation monomers other than the above-mentioned hydroxyl groups, such as an acrylamide, 
(for example, glycidyl (meta) acrylate and methyl glycidyl (meta) acrylate etc.), and is obtained is mentioned. 
[0010] In addition to this as a hydroxyl-group content fluorine system resin, a copolymer with monomers in which a 
radical poljmierization is possible, such as vinyl ether, allyl-compound ether, vinyl esters, propenyl ester, and olefinic 
compounds, etc. is mentioned the hydroxyalkyl vinyl ether like hydroxyethyl vinyl ether, fluoro olefins (for example, 2 
3 fluoride [ ethylene tetrafluoride and ethylene ] and ethylene fluoride, 3 fluoride-salt-ized ethylene 2 fluoride-salt-ized 
ethylene, etc.), and if needed, for example. 

[001 1] Moreover, in the above-mentioned hydroxyl-group content acrylic resin, the resin which used perfluoroalkyl 
(meta) acrylate (for example, perfluoro butyl ethyl (meta) acrylate, perfluoroisononyl ethyl (meta) acrylate, perfluoro 
octyl ethyl (meta) acrylate, etc.) as an indispensable monomer component as other monomer components is mentioned 
as tfiis fluorine system resin. 

[0012] As a hydroxyl-group content silicon system resin, the resin which used vinyltrimetoxysilane, 
acryloxyprophyltrimethoxysilane (meta), the acryloxyprophyl (meta) trimethyl silane, etc. as an indispensable 
monomer component as oflier monomer components is mentioned in the above-mentioned hydroxyl-group content 
acrylic resin. 

[0013] In the above-mentioned hydroxyl-group content resin, a hydroxyl-group content polyester system resin is 
desirable from points, such as processability, smooth nature, and cost, especially. 

[0014] About 20-100 degrees C of softening temperatures in which the block poly isocyanate compound used by this 
invention powder coatings blocked the isocyanate machine of the poly isocyanate compound by the block agent are the 
thing of the range of about 25-80 degrees C preferably. As a poly isocyanate compound, for example as an aliphatic 
system diisocyanate compound Hexamethylene di-isocyanate, trimethylene diisocyanate, 1, 4-tetramethylene di- 
isocyanate, pentamethylene diisocyanate, Lysine diisocyanate, 1, 3-butylene diisocyanate, etc. : as an alicyclic system 
diisocyanate compoxmd An isophorone diisocyanate, 4, and 4 -methylene screw (cyclohexyl isocyanate), A 
methylcyclohexane -2, 4-(or -2, 6-) diisocyanate, 1, 3-(or 1, 4-) JI (isocyanato methyl) cyclohexane, 1, 4-cyclohexane 
diisocyanate, 1, 3-cyclopentane diisocyanate, 1, 2-cyclohexane diisocyanate, etc. : as an aromatic diisocyanate 
compound Xylylene diisocyanate, meta-xylylene diisocyanate, tetramethyl xylylene diisocyanate, Tolylene 
diisocyanate, 4, and 4*-diphenylmethane diisocyanate, phenylene diisocyanate (m- or p-), etc. : as other poly 
isocyanates A triphenylmethane color -4, 4\ and the poly isocyanate compounds that have 4" of three or more 
isocyanate machines, such as - tri-isocyanate Ethylene glycol, a propylene glycol, 1, 4-butylene glycol, The addition 
products the poly isocyanate compound of an amount with which an isocyanate machine serves as an excessive amount 
to the hydroxyl group of polyols, such as polyalkylene glycol, trimethylol-propane, and hexane trio-RU, is made to 
come to react Hexamethylene di-isocyanate, isophorone diisocyanate, tolylene diisocyanate. Buret type addition 
products, such as a xylylene diisocyanate, 4, and 4'-diphenylmethane diisocyanate, 4, and 4'-methylene screw 
(cyclohexyl isocyanate), an isocyanuric ring type addition product, etc. are mentioned. 

[0015] As a block agent used in order to make the above-mentioned poly isocyanate compound block, each well- 
known block agent can use it from the former of a phenol system, a lactam system, and an oxime system, for example. 
As an example of these block agents, as a phenol system block agent A phenol, cresol, a xylenol, a nitrophenol, a 
chlorophenol, Ethylphenol, hydroxy diphenyl, t-butylphenol, a hydroxy methyl benzoate, etc. : as a lactam system 
block agent An epsilon caprolactam, delta-valerolactam, gamma-butyrolactam, beta-PUROPIO lactam, etc. : as an 
oxime system block agent The aceto aldoxime, an acetoxime, a methylethyl ketoxime, diacetyhnonoxime, a 
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benzophenone oxime, a cyclohexane oxime, etc. are mentioned. 

[0016] The blending ratio of coal of a block poly isocyanate compound is blended so that about 0.3-1.5 isocyanate 
machines may become about 0.5-1.2 ranges preferably to one hydroxyl group of a base resin, moreover, the base resin 
100 weight section ~ receiving - usually - tfie about ten to 120 wei^t section - it is the range of the about 20 to 100 
weight section preferably 

[0017] The core-shell type hydroxyl-group content rubber compound resin particle used by this invention powder 
coatings is a particle which has the core-shell structure which uses rubber-like polymer as a core layer and uses a vinyl 
system polymer as a shell layer, and the thing of a hydroxyl value of the range of about 0.5 to 20 KOHmg/g is [ a 
particle ] especially desirable about 0.1 to 30 KOHmg/g. Since performances, such as the processability of a paint film 
and water resistance, will fall if a hydroxyl value becomes less than about 0.1 KOHmg/g, and water resistance, 
weatherability, smooth nature, etc. will fall if about 30 KOHmg/g is exceeded on the other hand, it is not desirable. 
This hydroxyl group is introduced into a shell layer. 

[0018] Moreover, core-shell structure can use that in which you may have the three-tiered structure of a core layer, a 
MIDDO layer, and a shell layer, the core layer or the MIDDO layer was formed in by rubber-like polymer in this case, 
and the shell layer was formed by the vinyl system polymer. The range of about 0.05 micrometers - 150 micrometers 
of particle size of a particle is about 0.1 micrometers - 100 micrometers preferably. Since the electrostatic-coating 
workability of powder coatings will fall if a particle diameter is set to less than about 0.05 micrometers, and the smooth 
nature of a paint film will become bad on the other hand if about 150 micrometers is exceeded, it is not desirable. Since 
particles cause weld, a small lump is produced and this thing is stuck for the duct of an electrostatic coater, and it 
becomes the cause of a paint trouble or becomes the cause of BUTSU of a paint film while having stored powder 
coatings, if it becomes less than about 20 degrees C (glass transition temperature) of softening temperatures of a shell 
layer, it is not desirable. 

[0019] As rubber-like polymer which forms a core layer, it is the polymer of the xmsaturation monomer which forms 
rubber-like polymer. As an example of an unsaturation monomer, for example Methyl (meta) acrylate, Ethyl (meta) 
acrylate, propyl (meta) acrylate, butyl (meta) acrylate, Vinyl esters [, such as alkyl (meta) acrylate:vinyl acetate ], such 
as 2-ethylhexyl (meta) acrylate and lauryl (meta) acrylate : A vinyl chloride. Vinyl halide or vinylidene halide, such as 
a fluoride vinyl, a vinylidene chloride, and a fluoride vinylidene : (meta) Acrylonitrile, Nitrogen-containing 
unsaturation monomers, such as an acrylamide : Styrene, an alpha methyl styrene, (Meta) Aromatic compounds, such 
as vinyltoluene: The Gen system monomers, such as unsaturation acid:pig JIEN [, such as a hydroxyl-group content 
unsaturation monomer:(meta) acrylic acid, ], such as hydroxyethyl (meta) acrylate and a MECHIRORU (meta) 
acrylamide, and an isoprene, etc. are mentioned, these things - one sort -- or two or more sorts can be used, using 
together As an example of representation of a polymer, poly (meta) acrylic-acid spar-varnish, poly pig JIENGOMU, 
polyisoprene-rubber, polyvinyl chloride, and styrene-pig JIENGOMU, a styrene-pig JIEN-styrene rubber, a styrene- 
isoprene-styrene rubber, styrene-butylene rubber, styrene-ethylene rubber, ethylene-propylene rubber, etc. are 
mentioned, for example. Also in these, the poly (meta) acrylic-acid spar vamish, poly pig JIENGOMU, a polyisoprene 
rubber, and styrene-pig JIENGOMU are especially desirable. 

[0020] The vinyl system polymer which forms a shell layer The above-mentioned vinyl system monomer for example, 
a hydroxyl-group content unsaturation monomer (for example, 2-hydroxy ethyl (meta) acrylate — ) 2-hydroxypropyl 
(meta) acrylate, 3-hydroxypropyl (meta) acrylate, C2-C8 of acrylic acids, such as hydroxy butyl (meta) acrylate, or a 
methacrylic acid Hydroxyalkyl ester; [ Polyethylene glycol, ] The monoester of polyether polyols, such as a 
polypropylene glycol and a polybutylene glycol, and unsaturated carboxylic acids, such as an acrylic acid (meta); A 
polyethylene glycol. Monochrome ether;alpha of polyether polyols, such as a polypropylene glycol and a polybutylene 
glycol, and hydroxyl-group content unsaturation monomers, such as 2-hydroxyethyl (meta) acrylate, and beta- 
unsaturated carboxylic acid. An addition product with a monochrome epoxy compound like car Jura ElO (shell 
chemistry company make) or alpha olefin epoxide; Glycidyl (meta) acrylate and an acetic acid. An addition product 
with a propionic acid, a p-t-butyl benzoic acid, and a monobasic acid like fatty acids; The acid anhydrous machine 
content unsaturated compound like a maleic anhydride or itaconic acid anhydride, The monoester ghost or diester 
ghosts of glycols, such as ethylene glycol, 1, 6-hexandiol, and neopentyl glycol; The hydroxyalkyl vinyl ether like 
hydroxyethyl vinyl ether The hydroxyl-group content monomer containing chlorine like 3-chloro-2-hydroxypropyl 
(meta) acrylate. The need is accepted considering allyl alcohol etc. as an indispensable component. Alkyl (meta) 
acrylate (the above-mentioned hard acrylic monomer, the above-mentioned elasticity acrylic monomer, etc.). The vinyl 
system polymer to which the glass transition temperature adjusted preferably about 20 degrees C or more of 
unsaturation monomers, such as the aforementioned nitrogen-containing unsaturation monomer, an aromatic 
compound, and an epoxy-group content unsaturation monomer, to the range of about 30-1 10 degrees C can be used. 
[0021] The above-mentioned manufacture method of a rubber composite particle can be acquired firom the former by 
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the well-known method, for example, the emulsion polymerization method which added the vinyl system unsaturation 
monomer and the radical poljmierization nature initiator under existence of a rubber-like polymer emulsion 
beforehand, a suspension-polymerization method, etc. 

[0022] As this hydroxyl-group content rubber compound resin particle, Staphyloid AC-4030 grade is mentioned, for 
example as a tradename of Takeda Chemical Industries, Ltd. 

[0023] The blending ratio of coal of the above-mentioned hydroxyl-group content rubber compound resin particle is 
the range of 2 - 5 weight section preferably to 1 - 10 weight section, and the hydroxyl-group content base resin 95 - 98 
weight sections to the hydroxyl-group content base resin 90 - 99 weight sections. If the blending ratio of coal of a 
hydroxyl-group content rubber compound resin particle becomes under 1 weight section, processability will fall, and if 
10 weight sections are exceeded, paint film smooth nature, water resistance, etc. will fall. 

[0024] This invention powder coatings can blend additives for powder coatings, such as a block agent dissociation 
catalyst, a bulking agent, a color pigment, a fluid regulator, other polymer particles, a surface-control agent, a 
hardening accelerator, and a slide nature grant agent, etc. if needed. 

[0025] Electrostatic powder coating is carried out by for example, the electrostatic fine-particles spray, the 
triboelectrification coater, etc., and this invention powder coatings are usually about 30-200 micrometers. It can paint 
in about 40-100 micrometers preferably. The printing conditions of a paint film are usually for about 30 - 60 minutes at 
the coated object temperature of about 160-210 degrees C. 

[0026] This invention powder coatings can be painted to the base material currently used fi'om the former. The ground 
paint fihn which gave a primer and middle-coat paint to metal materials, such as steel, zinc, aluminum, copper, and tin, 
the things which performed surface treatment to these metals, and these metal materials as this base material if needed, 
for example is mentioned. 

[0027] Moreover, as a field applied, it is applicable to a vehicles relation, a household-electric-appliances relation, a 

construction relation, a road relation, an office machine, etc., for example. 

[0028] 

[Example] Hereafter, an example is hung up and this invention is explained more concretely. In addition, the "section" 
in an example and the example of comparison is based on weight criteria. 

[0029] The lGV-560 (Japan U-PiCA Co., Ltd. make, iso phthalic-acid / trimethylol-propane / neopentyl glycol 
=0.973/0.104/0.808 mole-ratio, 57 degrees-C, hydroxyl value 52 KOHmg/g) of examples 95 section, the Staphyloid 
AC-4030(Takeda Chemical Industries, Ltd., tradename, about 0.5 micrometers of hydroxyl value primary about 5 
KOHmg/g particle diameters) 5 section, the Vesta gon B1530 (Huels make, about 15% of NCO contents) 10 section, 
and the JR603 (TAYCA CORP. make, titanium oxide) 15 section are mixed, and it is a Melting kneading was carried 
out, and it pulverized with the atomizer after cooling, it filtered by 150 meshes, and the polyester resin powder coatings 
of an example 1 were manufactured. 

[0030] The polyester resin powder coatings of an example 2 were manufactured like the example 1 except having 
transposed [ GV-560 / the 95 sections and the five sections of Staphyloid AC-4030 ] the 90 sections and Staphyloid 
AC-4030 for GV-560 to the ten sections as a resinous principle in example 2 example 1 . 
[003 1] The example 3 hydroxyl-group content acrylic resin (2-hydroxyethyl methacrylate / styrene / methyl 
methacrylate / n-butyl methacrylate =30/10/50/10 "weight ratio" average-molecular-weight 8000, softening 
temperature of 26 degrees C) 95 weight section, The Staphyloid AC-4030(Takeda Chemical Industries, Ltd., 
tradename, about 0.5 micrometers of hydroxyl value primary about 5 KOHmg/g particle diameters) 5 section, The 
Vesta gon B1530 (Huels make, about 15% of NCO contents) 10 section and the JR603 (TAYCA CORP. make, 
titanium oxide) 15 section are mixed, and it is an extruder. Melting kneading was carried out, and it pulverized with the 
atomizer after cooling, it filtered by 150 meshes, and the acrylic resin powder coatings of an example 3 were 
manufactured. 

[0032] The polyester resin powder coatings of the example 1 of comparison were manufactured like the example 1 
except having made the 100 sections and Staphyloid AC-4030 into the zero section for the GV-560 [ same ] as the 
above as a resinous principle in example of comparison 1 example 1. 

[0033] The polyester resin powder coatings of the example 2 of comparison were manufactured like the example 1 
except having transposed the 85 sections and Staphyloid AC-4030 for the GV-560 [ same ] as the above to the 15 
sections as a resinous principle in example of comparison 2 example 1. 

[0034] Electrostatic powder coating of tfie powder coatings of the above-mentioned example and the example of 
comparison was carried out to the steel plate (0.7x70x1 50mm) which performed the chemical conversion to the 
GARUBA ize steel plate with phosphoric acid zinc, 170 degrees C was heated for 30 minutes, and the paint film was 
formed. 

[0035] The test result of an example and the example of comparison is shown in Table 1 . 



Page 5 of 5 



[0036] 
Table 1] 
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[0037] Result appearance: The smooth nature on the front face of a paint film was observed with the naked eye. O; - 
good and x; **; inferior - it is remarkably inferior 

[0038] Paint-film gloss: JIS K-5400 It measured according to 7.6 (1990). (60 reflection factors) 

Erichsen test: JIS K-5400 It measured according to 8.2 (1990). Knockout distance (mm) until it produces a crack and 

peeling in a paint film was measured. 

[0039] Impact resistance test: JIS K-5400 According to the 8.3.2 (1990) E. I. du Pont de Nemours formula shock 
resistance examination, the shock was added to the painted surface of a paint board on conditions with the falling 
weight weight of 500g, a tip diameter [ of **** / of 1/2 inch ], and a falling weight height of 50cm. Subsequently, the 
peeling grade of the paint film when making the portion which added the shock stick a cellophane adhesive tape, and 
removing a tape in an instant was evaluated. O : peeling remarkable to x:painted surface peeling is not accepted to be 
to the painted surface and slight peeling is accepted to be to **:painted sxirface is accepted. [0040] 
[Effect of the Invention] Processability becomes good, when especially this invention makes isocyanate hardening type 
powder coatings contain a hydroxyl-group content rubber compound resin particle, and this hydroxyl-group content 
rubber compound resin particle exists as a particle in a paint film and absorbs the energy by the shock from outside etc. 
Moreover, since the chemical bond of this rubber compound resin particle component is carried out to a hydroxyl- 
group content base resin by the isocyanate cross linking agent, its processability improves more, and its endurance, 
such as weatherability and water resistance, also improves. 

[0041] moreover - a hydroxyl group -- not containing - rubber - composite - a resin ~ a particle --**** - loadings - 
- many - carrying out ~ if - processability - good ~ becoming - although - smooth - a sex - bad - becoming - on 
the other hand - smooth ~ a sex ~ bad ~ not becoming - a grade - loadings - few - carrying out — if - 
processability ~ not being enough — ** - having said — a trouble - it is — although - this invention ~ using it - a 
hydroxyl group ~ content ~ rubber - The quantity of loadings could be made to have been able to decrease and the 
performance of both smooth nature and processability was able to be satisfied. 
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mm 7:?;Hg. -<Vy^fm. r\yy^)V 



9}vm<rmmjL\m'm^ij}\^if''yi^t (--ku ) x 

1. 6-'\^-9-yv':t-;U, v^^f-zUTn 
t;tyil^c02irT;U3-;P. ^^^^^:^5t■C^,&#i!^ 
(^*y;^;U;i<yi!. (IS*) h U -y hK#£^3fim 

[0008] u^vxxT)i'^mm(r>'iiX'i:> . mzm. 

LX. tOJimz^h i soy^)l'mi:±.mt Lti 

^v:cx7-fummi,zmmi-i>:Ltmt u\ 
[0009] ymm^^T^ vjimwit lxh. mi 
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UW-h. t e r-r^/MrJ'^'DU-h. t e r-T'f- 

4 0'cj.:i*Sf<?)i|iScigr^'U;i'ty^- mii£^i-f\^T 

P-h, i s o-7'^;l'7:5"JP-h. axf-zl/As^i^ 

[0010] mm^^y -ymmmt ixit. mm 

;L'^;l/b':i;i/X-r;HS, yjUyfu^l^y ^ y mtii 
4 7-yftX^l/i/. Sy-yftXf-l^y, 2 7 
3 7 •y^Wc:x:^\yy2 7 y-ftS-ftxf-uy^ 

( fri;i/x— f;l^^. TU/l-x-T^H®, f:i;i/xx 
■fyUS. ro^-;l/x;^r;P^, :^Uy^ymt^mm 

[0011]^/::. l^7>/^l^ffilli:LT, ±fet^* 

(flJx{^>'^-7;^:t^7'^;^x^;^ ) T^"; l-- 
A--7;l'^n^yyr:;px^;u (^^) T^";^- 

>'N'-7;l^:tn:t^'f-/PX^;P (p<:$' ) T:? 'JP-h 

[0012] mm^^'^V ::iym^i: LX. ±iet 

f.i7mm^^T^o/\^mmm^zm^x. ^(nmcn^y? 

-l^'i^ttXt'-Jl^h'J^ih^i^i^yy. (^:J')r:? 
[0013] ±ifiL^^*i!a#*^li|{Ct3V^T. #IC. 

[0014] :^^m^i¥mmxmti> 7^0 y ^--k u -y 

y vT=r^- hSS: 7^0 »/ ^'IRIT'T'D -y ^ it:mtM.ifim 
2 0~10 0""C. »*L<{i*<?2 5~8 0rc7)|SH<7)t 

:t(u^vz^7^—Ht-^mtLxii. mi 
^^uy'j^vi^7:^--h. hU^f-pyi^Myi^r* 

-h, 1, 4-Th^^i-Uyi^^Vi^7^--h. ^y 

^ f - w y i/'^f y i/T ^- h . u i^Vi^M y i^r^-- 



1, 3-7'^ixyy>f yi^r^^-h^: BSl:^^^'' 
^yvT^^-b-ft-^fcLTfi. >f y^^Qyi^-fyi^r 
^--h. 4. 4' -^f-uyf;^ (x^'D's^i^/My 
x7^-h) > .><f-;Pi^^'0'vdf-9-y-2, 4- (Xti 
-2, 6-) y>f yj/T^^-h. 1. 3-(Xttl. 4 
-) 'J Vz^7i-h^i-)U) '^i^a^^^y. 1, 4 

v^yi^'>f yi^T:^^-h, 1, 2-i^^'n^^-9-yi/>f 
y i/T^^- : ^^SivM y i/T^^- h-fb^fc IX 

y i/ 7 h . r b 7 f-yi-^ y p y y i^r^^- 
hyuyi;'fyi^T:t«-h. 4. 4' ->'7x-;i/ 

pt^yv-MyS/T^^-h. (m-Xtip-) 7x:^Ixy 

i^wyvT^-^-h^: -?-<7)mi7);jfy^yvr^— hst 
txa. hy7x-;u^^y-4. 4' . 4" -hy^ 
y v-r^- 3flim±<o^ y i^r*- h» 
^y^yv-T^^-h-fb-^^. x^ixy^yn-;!.. r 
u\fuy^^)a-iv, 1, 4-7f-ixy^y ;K 
yr/t-^i^y^^ya-yp. hy;-<f-o-;prp>'ty. a, 
^-tv h y :t-;w^<0!Ky:t-;i'<7)*i!«i::WtT>f y 
i^T^^- J* J: y ^ y i^7^>- h^k 

i/7^^-h, yrf^nyi^'-f yi^r*-h. hypy^-' 
•^yv-r^-h, ^fv-yi^yv-v ys^T^t—h. 4. 

4' -v7x:::-'M^'yv'^yi^r^^-^. 4.4'- 

h'jL-u h ^--f rmm. A y i^77>'i4i^'-f r^jn 

[ 0 0 1 5 ] ±iEt7t;J^y ^ y i/7:t^- h-fk^Sr^D 
>yi?§-ti:l>Jti6t;<$ffl-ri.7'n>y^lPJhLT{i. ^i. 

^jmnfu-y^mifi^^-rtii^^rnx'th, ;iti(><ofu 

.y ^w\<0M:i^mb tT . 7 X y-zu^T'n ^mt IX 
{±. 7xy-;K :7^y-;P, ^i^uy—Jl^. -hay 
xy-;K :?'on7xy-;K xf-;P7xy— bH 
n^>'i;^7x::.;K t -yf-;P7xy-;l^. hHo^x 
S,&#i!^f-/P^: 7^'^'i.i^7'n>y^'?PJJ: LTtt. c 
-f)yny992^. d-J^Uay^^M.. r-7"^D7 
;8-Tnh-^^^'^'Alf :jj-^xAm7'n y:;' 
?PJi:LT{i, 7-feh7;Uh'=^ri^A. 7-feh^i^A. ^f- 
/l^xf-zuyhafv-A, i^'7-fef-;U^y;t^i^A. '^y/ 
7xyy3rdfi^A. i^^o^df-tyjj-^i/A^j&W^. 

[ 0 0 1 6 ] 7*n -y ;K y 'f y -^7^^- h-ft-^iOffi^ 

mmmmmm i iici^ lt >f y 1^7^— h 

«*<i^o. 3-1. 5m. mKum. 5~i. 2 

owMmzMix. *«ji 0-1 2 omftsu. m 

l<im2 0~1 0 0mfi8IJ<^igH-C'«>l.. 
[0017] *?|BM*|gipfTfi6ffl-ri. 37>'x;USO 



1 
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^i^^:^tm^X'h<o, Tmmmt^m. i~3oko 

Hmg/g. !^t;t«jO. 5~2 0KOHing/g<JDlOT 

cr>ijmmtu\ A<mm&ti'^fi^o. iKOHmg/g 
~m3 0KOHmg/gi:mtitm7ii&. mm 

[0018] tfz. 37i/x;P<ijt{i3 7Jl. S-yK 

X'^^,n'F<^Wm. mo. 05/xm~l 50//m. 
if^t<{Si^O. ljwm~l 0 0//mc7)KHT-<bl). S 
"f-mm 0 . 0 5 ju m*)»lC^:S fc 
fmmmTl. -*r, $5jl 5 0/im^Si.l.i:mMcO 
¥»tt*^'lS< =5:1. OTlif ^ L < \ x/HOlSi-fCffl 
*«;2 0'C*}itc=3rl.i:S^#:Mi|S[$r 

\,Zts:->tzy)-th(7)X'nt. L<t£^\ 
[0019] nrHSTj^fig-f Sd-A^^^-KU v-fc LX 

roe;^ (^:?) r^'Ui^-h. t'^/i^ (^:?) r 

r 5 H^^^*Ka#*^ISftm*«! : ( ^ ^ ) u 

w}±m vxm^-fh z b m-t i . m^a^comm 

tLxii. mtif. {?(^) T^V)umx.xT)i-^ 

-fbt-zK j^f-i^y-y^'i^'xyra'i^. 
s^'xy-xf-ix-y^^i)., ;^f-U'y->fyri/'y-x^u 

d-ix. xf-i^y-roe^y:d'A^*Wc.itl>, .1^ 
(i>(D^Ti>. miz^V C^^') T^"J;H?x;?.ryi.d- 



[0020] i^xfvmmm-i t'-juT^m-^mi. ± 

(0ll;t(f2-th'Ddfi/x^yK;<:?) 79')\y-V. 
2-tHD4ri^rnt;P (^r?) T^'JU-h. 3-b 
Hn:^>'roe;K^^) 7:7UU-b, bFn^Sri^T' 

^ U;l^iScoC2'-C8 b Kp=^f i^r;l^^;l^xxf : 
Uxf-uy^^U3-/l^. d^urntri'y/'j3~;p, ;K 
«J T'^ I- y U :? -;p=5r t'Od^ y X- f jT-;!^ i; 
(^:?) r^ll;H?^i:Wiaft;&;U;l<yiti:c7)^:yx 
;^t;>: .-KUx-Mxy/yn-;!/. ,-K'jrob-ixy^y 
.-KU :rf-L'y^^U 3-;i<-^ri:<7);if Ux-t/U;^ 
y^-;Pfc2-bHndfvx^;K^^) T^UP- h 

«. 0-^mi:^)Ut'ymt. :^-'J:LyE10 (xx 
/HblfcttiR) •^a-3M/7^yx;K=3fi/H<7)j:^^:^y 

x^K^iz-fb^fccof+M : i/U S/i^Vl^ ^J' ) 'J 
\^-hbmm. ra\^:fym. P - 1 - 7'f-;i/SSS 

yK^^'f ^ 3 yigior t § i!ii*«#iir^i&w^t^ 
xf-w-y:/U3-;P. 1, 6-^^^y'M- 

yxxT;H[:!|^!i*^tSi''xxT;HI:!R!i ; b Hndfv-x^ 
/l/b'-^PX-x/Pcor t # b h'a^>'r;U#;l^b'x;i.x 

-T^HIi. 3-^'pn-2-bHa^>'rot"';K;< 

ll;P^yv-^l5c«T^'i;;P^:yv-:5ri:) . huIB#M 

*«f^t^cO^^W#«ftSr;«f'^X|S^?ag3t)i*«j2 O'Cfeil 
±. L<\,im 0~1 1 O-CiTjKiBKPgU^b'^ 

[0021 ] iMLtzdj^M-^m-^i-ffi^wm. m. 

3 y<n^TX'\i-}vm^-mm^M!iimfy'J:^)vm^ 
ttrais^j$-»Uitxv;pi^ H ym^m^mm^m 

[0022] ^<7)7l<i?S^^3'i.1t^^llia^^i: LT 

mm. m^iM m) m^b lx.t.-^ 

7^o>f KAC-4 0 3 0W^{f4><ll.. 
[0023] ±IEc^*i?«#^r:?'AlS^^liga^£7)i;^ 

*i^#WS*^)ii9 0-9 9msgi5tcstt-c 
1-1 0«Agi5. ttz. i^^-^^mmm9 5-9 8 

[00241 ^mmwmnt. m^z^tx:f^ •/ 9 
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m^mm^. mm^mi mmmm. x^vutt^-^ 
I.. 

«M!tM«*«;16 0~2 10'Ct'i|!«;3 0--6 0:»ia 

[0026] *^Bj?5>ftMiism. mm^hmi%fix\^ 

[0 0 27] tti. mm$tLi>mi: ixa. mim 
mmm. mmmm. ^m^. mm. mmmm 

[0028] 

immm] ot. miLmi:mifx:^mi:x<om^iz 

mizi^. 

[0 0 29] mmmi 

GV-56 0 (H*it;& («) at!. iso7^;Hl 

0. 9 7 3/0. 10 4/0. 8 0 8t;Ht, ®:-ft;fflg 

7KB!»i5 2KOHmg/g) 95g|5. X:?7 

>fQ>f h*Ac-4 03o («ffligfi,nji im . m& 
ymmmmv.oHmg/sv<m=fmo. su 

m) 53. <A^:J"yBl 5 30 (ti/l/Xlt^. NC 
0#«$«715%) 1035. JR603 (t^ m^^it 
15, H^bf-^y) 1 5g|5^^-^L, XI? xhJl-nzX 

^xmmmt. i^mk. rh^^i'-izx^xmmv^ 

1. 15 0^yi^:LX'rmLXm^mi(r)Jii*JX.XT>U 
[0 0 3 0] IUSfi»|2 



IHC*5V^tlSIIIfi£ii-i:LT. GV- 5 6 05-9 5 
^RX/X^y^v>( |<AC-4 0 3 0<^5a5$rGV-5 
6 0i&9 0a2itfX^7-fn>f HAC-4 0 3 0^1 0 

gi{t:a^«i;t^ijw{iii*i0ij 1 k mmizLxmm2ff) 

[003 1 ] |ISfi^3 

mmt^r 9 v tmm { 2 - 1 h o^f i^x^^M ^ 
u u- h/;if- u y/->< f-yM rJ' ^ y u- - h / n - yf- 

;M:?^Ulx-h = 30/l 0/50/1 0 "MJt" 
¥1^^^»80 0 0, !lR'fbi(2 6'C) 9 5a*g|5, .X^ 

7-fo>f KAc-40 3 0 (s^BaHiai* (1*) . ma 

*l^fiIii*«;5KOHmg/g l<m^^m. 5u 
m) 5g|5, '<.;?,:?d'yBl 53 0 (tAyp;?.^t^. NC 
O^M$!3l5%) lOSE, JR603 (T'f;<fft^^il: 

m. mwy) 1 5a5^ji-^t. j^^xvtv-nzx 
nxmmmL. mm. rv^^^-t,zx->xwm 
L. 1 5o>(yi^:LX'wmLxmmm3<^r^ ^)mm 

[0032] Jtl^Jl 

njftw 1 \.zii\.^xmmmb lx . ±.ubnm(^oy- 

5 6 0S:1 0 0gP&lXX^7'fa-f h'AC-4 0 3 0$r 

o^t htzi:m\mmmitnmzLx\m.mi<^ii'^') 

[00 33] ifclS!^2 

mmmi^zt5\^xm^m}iLx . mmm<^G^- 

5b0^85mSLl^X9y FAC-4 0 3 05:1 

5mzn.^mx.tz\:M\mm\i mm\.ztxmm2 
[0034] mLfzmmmmmmwmm:n 

(0. 7X7 0Xl5 0mm) iC»«S^ftM^IL, 17 

ox:3 o^mmi\.xmmm^Ltz. 

[0035] llte0«&t^]t«S!0!l<^l«ifiSmS:^ 1 1^:^^ 

[0036] 
[«11 
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8 9 


8 8 


8 9 


9 2 


6 5 
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7 m m 


7mm 
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o 
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[0037] ^hm^m ■ mm<^'mm:miX' ( 1 9 9 o ) mtxm^Li^, imme ojs.) 
m:Ltz. o-.m. >c:mL<mh, xu^'-feyisg!: ji s K-5400 8.2(19 

[00 38]MK3KiR: JI S K-5400 7.6 9 0) \imtXm%Ltz, im!liZ^\^ . mi^fli^ti, 
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^T'COffLaSLSHll (mm) ^iJ^Uc. 
[0039] fiSffiSgSSSi: J I S K-5400 8. 

3 . 2 (1990) T^^ymmmtmmtx . 
mmmM. 5 o o g , ^fj^m.^ \/24y^.mm. 

[0040] 



mntlzif)MX^ipB:<^j:?>, ^fz. M^fJ^m-^ 

mm.^miu vi^r^^- h^mw\i,zj: >^mm-t^ 
[0 04 1 ] ^^c, mmi:^^i^j:^^^j^m-^mmL 

SK^rO. -'1j'^mtim<^j:h^j:\'^mmizR-^&i:i}f 

^j:<titmxm^+^x'^j:\^t\^^tzmmmhi 

mifzx 0 iz^ y i^r^^- h^mizx 
mmt^\L^^-rhff)x^x *)tnxm\^±tifzisbiz 



F:J'-A(##) 4J038 CA021 CA022 CC021 CC022 
€0071 CC072 CC081 C0082 
CD091 0)092 CE051 CE052 
CG141 CG142 CG161 CG162 
CG171 CG172 CH031 CH032 
CH041 CH042 CH121 CH122 
CH171 CH172 CJ131 CJ132 
DB221 DB222 DD051 DD052 
DD121 DD122 DG301 DG302 
DLOOl DL002 KA21 NAOl 
PA02 PB05 PB06 PB07 P002 



